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[ »3jBI 2 ] m&&ttmmit^<DM*tfi 4 0-2 
0 0 "C-C^^IS^Ji l CDW$ftIE*H±tf~ 

[IH09I3] (ne«*W»Wb^©5mW*4. 0 
0 0 ttTCfc&IWWI 1 * fctt 2 ©WttKIEWtt-*-- * 
X£ e 

[»«3B4] IIBIS^^kMlWtUl?^^ 10 

y $ u * > . ? * y - ;MMg* td&is y a - >«jbcoi» 

Wfcttl»?v h y * ^^©1100. 2-2. 5fg~C 
*5 W*^ 1 - 5 Olirti^OW«KiE«Ftt^- 5 ^ 20 

[0 0 0 1 ] 

tfity'fc? 6PTC ( posi ti ve temperature coef f i ci ent 
of resistivity) «tt**T**«WjE«tt*- 5 X 30 

[0002] 

*»K *H»«F*3 2 4 3 7 5 3 -^jfflgte^oq^lfl 3 
3 5 1 8 8 2#WMW»«cW^StlTl»-5. fflKffl©* 

[0003] mmmJEtm?- 5 x * «. a bmkba 
jm«rbbr-?. att^^-wjcwffl-rsci 40 

[0 0 0 4] CH/c^^SjS^^S/c^ 9 
>9 ^X/^7-^>^ v ^(F.Bueche.J.Appl.Phy 50 
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S., 44, 532, 1973), X U > - 7 9 *^X > 7 /O*^ 
7 ^ >7 ^ PX/iy — ^-?? ? ^(F.Bueche.J.Poly 
mer Sci . ,11, 1319, 1973), fiBK#yi^U>/^77 
*>7*9X/#-#>:/^?9^(K.Che et al.,Dpn. 
J.Appl.Phys.,ig,99 f 1971)^*"S. S/c, 3$£Bg62-165 
23^, #£^P7-109786-S|\ (5]7-4839&^ t$^BS62-5H8 

[5] 62- 51185^ [5] 62-51186^, |5j 62-51187-*f, $J 
^¥•1-231284-^, |*J 3-132001*1, [□} 9-2 7383^, [519-694 

io^<D&£r$RK: bi&mNMb&IMfe-? /cWtSJCIEfS 

WiM(et£ *) ffinm&Wtt £ ± 3£ 6 ft £ „ 
[0 00 5] fi^fW«fbd«l*«6ft«rttCcfflc^i.. 

ffi^S^-r *i&£©:£jW5 < & £ <fc 5 tt t x f y ^x * 
»**«Mb6w*flat»ti«, «s»«t*-r*»fl[ <«rf¥ 

UK) *Bf*Cc*«Bir#-6. Kfl^©***, *mK>*S 
otBja#»k^ ttfma*»bsi«c±*s-css 

[0006] ufro* ^m^M^myr^tix^mmm 
iE#ttif-^x^r«, mmtm*tisx#-#>7? 
v2*>mQ&m^*>tix^z<Dx. mmm mm) m 
mt*ztmm&<tmt%¥$AL2vxi,>tei,\ 3 P n.j.Ap 

pi. Phys., 10,99, 1971^C«, ttMViB ( Q - cm) *U0 8 

rauiii/cM^^tiTc^^, aaroitaastttti- 

0«Q • anT*»CCS<, »ec««««H3R^SK-fe 
^^Jgmfii (Q) *S(r*»Jtfi!Sffi (Q • an) ©tftfjn 

tt. c^rtife i o<s«t^6 i o 4 «eff©ttHtc* 

[0 00 7] £/c. vh'Jv ^ XCCjRBjfflttWft^ffl 
3^3ti/ci#*©»«FKfl8^^bO, «Ftt*«3c3eo& 
[0 0 0 8 ] te^W^fb^Ji, 

<t LxMm<mmft*zm^tcm®miE'ft&v- $ z z 

tfi* ^¥2-156502-5^ (5)2-230684-^, (513-132001^, 
(5l3-205777^<D^fRCC^?tlTl^ e L&LteW 

*m^tirfco, ffi«3Cfb*«i*rnfc HR«T<t/h 
^ < , mufflnb i q • am&x+ftm,>b<Dx&%: 

<, fic^W«Ctt^c#tt«!S^b*<!:*WA3'B-rii 
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[ooo9]$/c «^**Hb£«*m>r. mm<t 

-^^^ f^BS55-68075-Sf, [5] 58-34901^ fo)63-l 
70902#, ^¥2-33851.-^ |pj9-9482^ (nj 10-4002-Sf 

[0010] ±fB<Dfc<D^#>, ^CDW^WiE^ttlt 

mm t * ^ tm t zm±L £ 6 c £ ^sitr 

oft:, 

[0 0 1 1 ] ±fSCD^^r^T^^iOr, 
TO£ 0 ^¥5-4 7 5 0 3-5f&$RCU2 v *£HttS£- 

£/c *@^m53 7 8407#^#cc^, X 

U&±m±£bfcmnmfim'J>-?Z>NTCft& (ne 
gative temperature coefficient of resistivity ) 
^-£i^fM#&£ 0 ft*. ±$ttmte£V±iZWM 40 

[0012]*/c, «fH¥5- 1 9840 3^ (5)5- 
1 9 8 4 0 4-S|£«0Ctt. HSWfcttttHBiX/S-f ^tfco 
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[0013] 

»©NTci$tt*^6n-r, ttfPSScoDBi^gar* 

[0 0 14] 

[HH^rJUR-r^^^O^S] C<D£*>temmt, TIE 

( i ) mwmmfr?-'* bv**** &ft*mmt& 

( 2 ) WgB(S^S«f b^OlB*^ 4 0 - 2 0 0 °C 
r*&±8B ( 1 ) ©*WIH*ttt>--5;**. 

(3) ma&mVmkM4>4mbP4 a 000« 
TC*&±E ( 1 ) *fctt (2) <DWt&aiE#&^~ 5 

(4 ) IWfi^F««fbd«M*SttX7 9 *X*fctt 

reuwrc**±E (D-(3) (o^rti^<ommmjE 

( 5 ) ButaRSMbttiK^^v h y » *x#. x**^ 
Mil. ^i»p#yx^^;n»n. h\ #y*u 

7 * -/ - jHHJif * > WJJio i > *r *i a> 
r£>£±fB ( 1 ) - (4) ©i»m^©w««jE»tt^ 

( 6 > ttefi^ffMb^osra memum tct 

I^h'J?^Oll©0. 2-2. 5{gr&&± 

ia ( i ) - ( 5 > ©i»rn^©w«wiE»ttif- ^ x 

[0015] 

^n*>ir<fr9, »«o««4tt^ii:bt9!Lrfic^a 

©iJt!ROT*#i>/<:tf>, »fpi»«c»J:o**«caasaE 
fb3&«»6ti*. 

[0016] tJHSTIl, fijW^WBfb^WiSWS 
«, c©(K^W«fb^©l»W<cJ:OiSlK±»iifc 
CCgtaffi^if^C^^) PTC (positive temperature coef 
ficient of resistiv1ty)1ttt^:^$#n^<DT, 

(Ctb^r fiffi - ffitn fi^O b X f* y 5/ X sW/h 5 < ft 6 o 

*fc, K»^iWEafb*3fiisorttfHaK*«»r* 
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t & &c ct; o g^tcasf^as^is^-r s c <t #r * s . 

»ttB*tt: fc & fi!/t ©£ ft ±# rj * £ . 

[0017] $e»Cc, 2^Wr», 7h'J^ ^XiUt 

v h y ? * XTKfrFtcl&frf-miSMl 
aWlfBTtt, «HP^MJ **XCC»8SfbttiS$H 1 

ig&*mmt<&ty t mmm* t <* *i * a*, m 

s ffi l r s m oc s o r mm £ n 4 . 
[ 0 0 1 8 3 ttc. a&pjfflttwfl^v h y v ?xzm^ 

a^ccttfi^^^b^ftott^jco «>x^aK^6& 
w * c i K <* 0 , as^tttt-? v f>j^x 
j»©bx^ysx^^iB«:*#uri>4. 

[0019] 

^g^btt^^v h'j^x, ffi^WflHb^ 40 
[0 02 0] a&iWbfflSfl^ FV'^Xi Uttt. «f 

[0 02 1] x^MSflite, *«teEffitt©x#*^ 
**<>o:j-y=fv- <*H L «IB*6--»Stt> 
«BfbJW-C«{b <3R«) Uc^t^O, 

A^^n^^y^^x-fm ^'j^x^ 50 
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f)vm. # visitor $ mmntcftmztiz. m 

0 0^5 0 0«flQW*l,t». WbffJW. KJ£»flKc<fc 

0, tms. ttftfi. MdB(cAg(3ti&. sttttffl 
«. wbJwa#3&«xij«*i/iH»*Ba«:«a , *-a<>© 

4vvr*-h«iw*a. M«l*i2» x#* 
yy-jimfts&ft. *M»<fc©«teTWb 

*«J|r» % t^7*-/-^ASS[x^+^«HB0Wb»J 
<bir», »*ft@!L wcc^yr 5>**jJ:WK«i*1» 

[0 02 2] COJcSttxtf+S/ttBL W{bffJWiPJE$ 
ftrte^ Wu* tt{b^x;Ux^+^as»xh-^-h 
(Wffi) > xhT*»7\ xtf^-b (BHtffj) . */t# 

[0023] ^t&fn* «;xxf;«i, i«c^!S*pn 

fc#'jxXf^ 000-5 0 0 08S) 

mtoxte. ^mmr.mmmtox\tm^\y^>m, 

Slmol^^Uri. 0-3. 0molfgg[r^>4. ^fc, 

£j£Xfltefctt&y;Mbi»±. 8B^b«tt©P3fiS«©^«> 

[0 024] C<D& *> tttmX y x^f*^^S«rfjIS 

«#y-b?rh % *0*-/>*<b*nami#y 
afflicc^aostia^ ttim«^# y -f 5 f©^7 

y>f 5 Ftt t ffio>^«l«»S^i©Hl6. 

5>a<t©v^^^«jnsj£*5i»ttspx>ai© 
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[0026] ccw:stc#y-f 5 FttfiaEstvtfco, 
WLtf. M^.tr^tnltiMJ 5 ^n-Y, ^-tt 

[o o 2 7 ] *y^u£>«:> #y-r vt/r*- h±# 

jff£o<, 2. 4-*ytw2. 6-hyu>^>fy^7 

>^^yj/r*-h»3Wf*o<ffli»6ti&. #y*~ 
ii/jc tt, #n^Ptri/>y»; n -;i>3§fcDtf y x- 

y*-Jk #yx*7-;M«y*-Jk T9*J)W)*- 
ftBStt, T ( h yx^U>^7 5 >f(D3»7 S 

0, tt;£;Wx;i,£u*>tt»*5^-Jk 
=#JKEE<t*tHHNP^i;-x. B*#y 

[0 02 9] 7xy-J«J t 7x/^i^A7 
rt^fc K§07Jl/fb F£*KJ£3*T»6*i % ^JSJ£* 

h^5>*©sawwiifcfcJn«sr*cirwbL^ % 

[0 0 3 0 ] C<Dct^tt7*y-;U«JIS«f|jJR3nr*5 
[003 1 ]^y3->W, ^P*1f->»S£©tt«3 

©ft«^#*w««K{b«»rsiWLfcvy =i->=f 
a, sfi«{b (rtv) <nmti:m&to£vttim<Di/v 

[0032] c©<fc^^>y=i->«!iiwmjE3tir*5 

^ y 3 y:a->=f a* v;n->u^> 50 
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[0 03 3 ] fflt>*MKfbKWmi£. WSOttffi. fflii 

ccj£Draaan?"r-5c<t^r#^, *r«>. x#* 

l>. £/c. 2»Xh*ffll»TtBS(cSj£3l±/cS^»r 
[0 034] iUfl^-v h y * ^X«±ie<D<fc 5 &8MIMb 

[0035] *¥mtcm^z>{&ft i H%mt£mz* 

0 0 0effi*T k $ff£o< « 1 0 0 o*ig£r, 

36 &C£?£L<te 200-800 ©|gBtt*B5ltC frtltt 

«&cswrea:&i>#, Sis (2 5°c?ig©^S) r@{*-c 
[0 0 3 6] ffi^-w^b^i irtt, 9 v *x (n 

Rfb** (JU* 
Wtc«. K*»2 2«±or;u^>»©ittRR{b** 

*®fi«R{b**®flSI*M!80 > HtWMxXTMU (JM* 

^xxr^f) , mmr \ F (JWfcfcKCtt, *W> 
»7SF, xi^B(7; Fft^cD^ISiWIIWUrs F 
> J!M8fK7 5> (JWMWctt* KMK1 6tt±©lfi 

ttl 8JM±CE)n-TJl/*^r^3-iW , WCJivV 4 

T-v h U ^Xfl!>«tt*#MILTj«B«Rrti«J:l». 

[0 0 3 7 ] Cft6<D<£#T-WtWb^«Jtt, rfTIS^nr 
[0038] *jfflttt, ttffiffltt^JT* l<«200 

°c«t, $e>tc« : ^L<«i 0 o°cyrr 

B*mp**40^200X!, $^»JL<«4 0-1 

^>C I4 H 50 ;mp49-52U h «;73>^ 

>C JS H 7 , ; mp 7 3 *a te^HNP- 1 0 (B^ffl 
;mp75'C l HNP-3 (Q^fSWtti^) ; 
mp6 6TOi'), W?P*yx*y>9?*X (^J 
M«H i -Mi c - 1 0 80 (0#ffi*8ttt 
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«) ; mp8 3°a H i -Mi c- 1 04 5 (B#fif#H 
; mp7 0°C, Hi -Mi c 2 04 5 (B^ftiSH 
tt») : m P 6 4U Hi -Mi c 3 09 0 {BmSM 
tiM) ;m P 8 9'C, ^^104 (B#Hft»«a 
St) ;mp9 6°a 1 557>f^n9^^ (HWtt 

mttm) ;m P 7o^i') t mmm («*.«. ^ 

flHb«) : m P 7 2U ^>f>i (B#fii<bS8) ; 
m P 6 4'C&£) , BSIS»x*^i/ <0J*.«, T~?*> 

WiXf^ ; mp4 8"Cfc<!f) . 10 

HSBB7 5 F (Mil tu-f>»75 K (0*»<b 
S) ; mp7 6-C) ftdf^A^. £/c % 

(WM^a^^xi i o 

fWb^xgiasS) ; m p i o o -c) , xfr >&r s 

F (m p 1 0 9 "O , ^>»7 5 F (mp 1 1 1 
- C) , N-IST -if U>t^7^'J>i7 5 F (mp 
15 7 e C), N-N' -^*U^7^fcr>K7 5 F 
(mp 1 1 9°C) . N-N* -- n*1M* U>tTX- 1 
2-b KPt^f7«;>B7 5 F (mp 1 4 0'C) % 

u >9 * *x£fi^ofcfc©rab-3Tft£*4 0-2 0 

0 *ccc u/c fco £ u < mi>%> c i £ £• 

[0 03 9 ] (S^WflMt^BW. ttfl?aa«WCJ:-*T 
lM^>^l^J2^±^aM^Urffll^Ci^r#^ 0 

[0040] m^z&f&mmtt&tovmmiz* mm<t 

0. 2-4{£, ^fCCO. 2-2. 5«St*SCi3W?* 

#4>&< tmmtm&+&m entc< < 30 
a***<«c*i, fi^^Hb^^jeat-r^RK:**^ 

[0 04 1 ] **MIMcj|ft»S*AC-f *tt<D9ee«4t*-& 

#>6^s*vc;teD, tftS©i/3- 1/5 ooibso 
n««<z>x/w ^tto^Bsw 1 «<ott^-cca« (a* 1 

0-5 0 0f@) #anr£fc©T&£. 
W(CNi*3W*Ut». 40 
[0042] C <£><fc 5 ft*«tttt-T-B, 1 fl, 1 flaPfll 

1 0 0 o«ai«iK«:ii«co— actt* **«turc»*c 

$r Jk*9 dW*> 9 % i$ D D p£ I N C O T y p 
e 1 2 3^^W^^ U VattR) ±GTrpj&3 

nrfeo, -e<o^tta«3-7/iiDSK, jw»wd« 

RIJ1. 8-2. 7 g/cm'fljg, JfcSSffiSttO. 34 
-0. 4 4rrt I /g*fSr£>&o 50 
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[0 04 3 ] #*l/<m>6ft*«#<D0*±OT 

CO Type 2 1 0, 255, 270. 28 7^7 
drJbA^y (-f >3tt«) iLTTfilS$nr*50, CCD 
^*3lNCO Type 2 5 5, 2 8 7^WU\ 
*UT. *<D-^*<D¥*«&Stt. *?£U<&*0. 1 
MrafeLb, cfc3«*L<M:0. 5«±4. 0 #imHTS 

gr^>^ e cn^^, -^owmi. o 

0. Um«±l. 0Mir*M©fcO*5 0mt%aT 

a^urfectc*. */c, m^osBt»o. 3-1.0 

g/cr^gg, th*ffi««0. 4-2. Srf/zmmX 
[0 044] fc*5, C ©»^D¥^S«7 o^*- 

[0 04 5] c ©J: 9 ft»W4tt-T-«:oi»r tt, WBB^P 
5-47 5 0 3#fi«, *B«WF»5 37 840 7-^93 

^tttW~#>:/^»*> 7 r-f Mb*/- 

n (na~h:=.?4rn,«) a^>^xf>, m 
>, ^^fb^y^v^o-fe^s y^»»«tttt^ £ 

fc, »W¥8-3 1 5 5 4§, 15)9-27 3 83#^« 

[0047] m^iratttfotttt. MWfcttfta 

T-v h 'J ^ ^xifi»iFW«Mb^ftO^H-SS (SHBB 
W«tt»<Z>^W«*) <0 1 . 5-5 flre** c 

s*«^tt < a i t *«fp«F©sasfi:«r+»ffi < -r <b 
< < &ot< a. 

[0 04 8 ] »«c, *»9BCE«r«KiE»tt-9— 5 X 

<b-r-2> 0 a*-»«»«a©^rtt«:j:n«j:<, 
a^KAn^ai\uu»dt»9mB«tT9. 
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[0 049] */c, * 

^©&2tfb£l»±*r -S/cfetcKfbWihffJ^tlA-r^ c 
<b«>r£, WflN^tfK* 7*X:7t4 

7 - 1 2 0 6 1 ^&$RctiEf83;ftrt,>sg{bWSt > 

r^^^, «± (mm, . ftft^i- 

77 16 i^$R«:fB«8$nri^^<;=j>, Kfb^-Y 
»b*-<** yr, -feu>, i i 

1 1 i^«ccgBts$nTc^*ts^{b^, mt-?v* 
isy^mzmmoxb^K 20 

[0 0 5 1 ] WXttJSl±Ofc«>«:, -2 2 6 1 

1 2#^«cettSftri>a«Mb**>* Wbtt. BMb 

a, a. K»*;^>^a, *BMb*7Ji/^ 

A, Kfb». #§^¥6 - 6 8 9 6 3^«ccf3ttsnr 

^a s ^^>^xhn>^^A, ^.^>^^';^a^ 

[0 05 2 ] WWE*#©fctf>K:, - 7 4 3 8 

[0 05 3] &@®:#o/c#Kt, «sh*5 - 7 4 6 0 3 
8- 1 7 5 6 3#^^CIBK3tiri^K{b^^>, K 
[0 05 4] IfegkmmtOX. 9 - 1 0 5 5 3 

^$R«:iBtS5nn^^ny>{bTJU^ ^ ^ ^ > 
«ai, »PB¥6 - 7 6 5 1 i^«cciBtt§tirc^S 

*L - 6 8 6 4^^ec§2tt3*lTl»S** 40 

7-2 6 3 1 2 7#&*RCCfBtt$nTC»& VJl/bf 

fc'X (4- t -^i^x^W 'J^A^^ftPO 

[0055] T — ZffiBfflWmt Ittt, »>&^4 - 2 

8 7 44^$g«:iBSS^tir^-sr;u^^, -?V*isT 

*mW. ftfflMG 1 -2 5 0 0 5 8^fR(ClBjS3tir 
[0 0 5 6 ] ^JUSPAiWiJiL-C, ^l?7 -6 8 6 4 50 
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#&«WBttSttT(,>*>OU*/>' *^XMD 10 24 

[005 7 ] £/c, »«S»JiUr, «nB36 1 -239 
58 i^aoclBK$tiri^HK^b-T>^>, tK 
BMbT;l/5~?A. »HPP5-7 46 0 3-^fc«K:lEtt 

stirt^^BMb^at^A, $6cctt % 2. 2-tr 
x (4-t + 5 - ^^Pt7x^.;l/) 

* y ? Wbtr- y (pvdf) ^o^py> 
*«rr**«{b^ft (fi£i***£0 . y>«y>* 

[0 05 8] cti&KWcfc. ^{bffiiS, JSSttgSSv 

^*>"^A, ^{bT^S^A, ^®tf7;U^A, 4r 

*7*y:j--f K ^>*yot-{ h^) , #^x 
tf^X^U--^ #^x«M8* IRK^JU^^A^^ 

[0059] ctihomimmx. bs#^v h y 9 

fi»^«ft^»*jJ:VW«tttl^O$W-M*©2 5fi 
[006 0] *«M©W«KiE»tt^- 
" J -l 0°Q • crrflSr&O, tbftWcfcWSSffiOfi: 

aasgf b * # 6 «x« ± t * £ o > o 

[006 1 ] 

M«if3- h 8 o i ) , ^ttr s >^«b<ctj (tt^fb 

^xJl/i^^^ttSJ, Ia n D«x^-FB0 0 2), {g 
»^#H{b^Wiur/^7^>«7y^x O^ffl^tt 
H. 1 0, ibS7 5 - C> , 

Lt7^ htt^y^r^^y ( I NCOIiSS, ffi 

p a n «Type2 55^-;W^^) 'Srffi^/c. ^tt 
tt J F-©¥*»S«2. 2-2. 8 Mm . m^<Z>?gS« 
0. 5-0. eSq/cm 3 , tb^M^BO. 6 8^^ 

[006 2] ^7xy^AIx^>«2 0q . 
^ttT$>^{bS«Jl Oq . AsVvZ* 1 5q 

(i^+^wreiWbffjo^ttmaoo. 5^) . ~v 

> 2 0 ml «rS^»tt«r jft 1 0 L/c Q ^ U 

mniU, I/Xftrffi UfcttlSr 8 0 3 ^J)D 
HWKfbStffc. C©«W«IIWE«3tiA:5/-h«Wb» 
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K^rTo Bl(C^3*lS<fc5K:. If- 5 X i 

i§^6M?n^ii irate, «»^«ffc^»iiB 

r**1f- S X ^3R# 1 2 tR^fe'tCDTAS. 
[0 06 3 ]C *tMM«TM (2 5*C)^6 
1 2 0°C*r2°C/ / minr^ ««PU WSOSJS 

[0 0 6 4] CTWMiaffiirt (2 5°C) «8. 2X10" J 
Q (6. 4xi0- l Q-cm), ^^^B^JSW 10 

At < ^ftr £ c t & < . t^^ y life 

[006 5 ] <Hftff|2 >«&§Mbffift#^- v h y * 

-noAL), mmmmimtLxmmit^v^ji 

-*$\>^rc»>$r (I NCOm fi D n D«Type255 

[0 06 6]^^»;x^«l3 0q 4 M^b^ 

3q, ^>«15g> -**-JUrC?$M 
8 0 q v h > 2 0 ml * »'frS#tfct*Ttt 1 0 
0fc o fOt, S6tiyt***K©a^«J*/f 3 3 0 urn 
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